Research

The Changing Epidemiology of
Malaria in Minnesota

Scott A. Seys and Jeff B. Bender
Minnesota Department of Health, Minneapolis, Minnesota, USA

Malaria cases reported to the Minnesota Department of Health increased
from 5in 1988 to 76 in 1998, paralleling the number of immigrants to Minne-
sota. In 20% of cases, the Plasmodium species was not identified; 44% of
cases were hospitalized. The public health community needs to reevaluate
current recommendations for refugee screening, provider and patient edu-

cation, and laboratory capacity.

Malaria infects 300 to 500 million people worldwide and
accounts for over 1 million deaths annually (1). Of all infec-
tious diseases, it is second only to tuberculosis in the number
of people killed (1). As a result of political unrest and eco-
nomic hardship, many refugees and immigrants from
malaria-endemic areas are moving to nonendemic countries.
This provides unique challenges to health-care providers,
who may be confronted with diseases not previously
observed during their training or clinical practice.

This study examined the changing epidemiology of
imported malaria, i.e., malaria that is acquired abroad but
diagnosed in the United States. Our goal was to add to previ-
ous knowledge of imported malaria by summarizing surveil-
lance data from 1988 through 1998 and by discussing the
implications for refugee screening, provider and patient edu-
cation, and laboratory capacity.

The Study

Malaria is a reportable disease to the Minnesota Depart-
ment of Health (MDH) and the Centers for Disease Control
and Prevention. All cases of malaria reported from January
1988 to December 1998 were included in this study. A con-
firmed case was one diagnosed by microscopy in a Minnesota
resident with Plasmodium species. When a case was
reported, a standardized malaria case surveillance form was
completed by telephone in consultation with medical provid-
ers, laboratory staff, and the patient. Data collected include
demographic information, clinical history, travel and immi-
gration history, history of prior malarial infections, and spe-
cies of Plasmodium.

Cases of malaria were categorized as follows: cases in
travelers or immigrants, U.S. born or foreign born persons,
and U.S. citizen or non-U.S. citizen. A traveler was defined
as a person whose travel originated and ended in Minnesota;
an immigrant was defined as a person whose travel origi-
nated in a foreign country. Citizenship was based on the
reported status at the time of diagnosis.

From January 1, 1988, to December 31, 1998, 265 cases
of malaria were reported to the MDH. The number of cases

per year ranged from a low of 5 cases in 1988 to 76 cases in
1998 (Figure). Demographic characteristics of cases are pre-
sented in the Table. Of the 212 cases with reported travel
status, 138 (65%) were considered travelers from Minnesota,
and 74 (35%) cases were immigrants to Minnesota. From
1988 through 1994, the percentage of cases in travelers was
as high as 94%. In 1995 the ratio of travelers to immigrants
began to change. By 1998 there were 38 (54%) immigrants
and 32 (46%) travelers in the 70 cases with a known status
(chi square for linear trend = 15.0; p<0.005).

Among those with known citizenship status (n=164),
U.S. citizens accounted for up to 78% of the cases per year in
the period from 1988 through 1994. By 1998, 18 (28%) of 65
malaria cases (11 cases had an unknown status) had U.S.
citizenship, while 47 (72%) were non-U.S. citizens (chi
square test for linear trend = 13.5; p<0.005).

In 1998, excluding 10 cases for which we could not ascer-
tain birthplace, 13 (20%) cases were born in the United
States and 53 (80%) abroad. Of those born abroad with a
known country of birth, 33 (87%) were born in Africa, 20
(53%) of these in Liberia (West Africa). Among the patients
who were born abroad, sites of malarial infection were Africa
and Asia. Most patients typically traveled to or originated as
immigrants from West-Central Africa or the Greater Horn of
Africa. Liberia (n=29, 55%), the Ivory Coast (n=9, 17%),
Kenya (n=6, 11%), Ethiopia (n=4, 8%), and Nigeria (n=4, 8%)
were the most common countries where exposure to malaria
likely occurred. For the 13 patients in 1998 who were born in
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Figure. Reported cases of malaria by year, Minnesota, 1988-1998.
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Table. Demographic characteristics of malaria cases, Minnesota,
1988-1998 (n=265)

No. of
Characteristic respondents n %2
Sex 265
Male 180 67.9
Female 85 32.1
Residence 264
Twin Cities (seven- 211 79.9
county metropolitan
area)
Hennepin County 129 48.9
Ramsey County 63 23.9
Age (years) 260
<5 26 10.0
6-17 44 16.9
18-29 66 25.4
30-44 76 29.2
45-64 43 16.5
>65 5 1.9
Race 217
Black 130 59.9
White 58 26.7
Asian/Pacific Islander 23 10.6
Hispanic 5 2.3
American Indian 1 0.5
Travel origin 212
Traveled from 138 65.1
Minnesota
Immigrated to 74 34.9
Minnesota
Citizenship 164
Non-U.S. citizen 95 57.9
Primary refugee 37 22.6
U.S. citizen 69 42.1

aCalculations are based on the number of respondents.

the United States, infection occurred in Africa (n=6, 46%),
Asia (n=3, 23%), Central America (n=1, 8%), and South
America (n=1, 8%). Two patients (15%) were potentially
exposed in more than one continent.

Most cases since 1988 were diagnosed with Plasmodium
falciparum (n=111; 42%), followed by P. vivax (n=76; 29%),
P. malariae (n=14; 5%), and P. ovale (n=4; 2%). Laboratory
studies of eight cases (3%) showed a mixed infection. Plas-
modium was identified but no species was determined for 52
(20%) cases. In 1998, there was only 1 U.S.-born case (11%)
of P. falciparum compared with 25 foreign-born cases (64%).
The proportion of U.S.-born cases with P. vivax in 1998 was
greater than foreign-born cases (odds ratio [OR]=undefined;
Fisher's exact 2-tailed test, p<0.005). There were two cases
of P. malariae in 1998; both were in immigrants born in
Liberia.

Eleven foreign-born cases from 1998 were asymptomatic
and were screened as part of one hospital's refugee
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assessment. In the period from 1988 through 1998, 109
(44%) of 245 cases were hospitalized for 1 to 30 days
(median=3 days). Data from 1998 showed no significant dif-
ference in rates of hospitalization between those born in the
United States and those born abroad. Complications were
reported for 19 (11%) of 170 cases from 1988 through 1998.
Data were not available on 95 cases. Two patients were diag-
nosed with cerebral malaria, 18 with hemolysis or anemia,
and 1 with liver failure. No deaths were reported during the
11-year period. No cases of locally acquired or blood transfu-
sion-associated malaria were reported to MDH in 1988
through 1998.

Ninety-nine (52%) of 189 patients indicated that they
had a previous history of malaria. In 1998, 37 (59%) of 63
cases had been previously diagnosed with malaria. Patients
born outside the United States accounted for 30 (97%) of
these malaria cases with a known country of birth.

Conclusions

We reviewed 265 malaria cases from 1988 through 1998
reported to the MDH. We found that cases, especially among
refugees and immigrants, had increased; 20% of cases did
not have malarial species identification from blood smears;
and 44% were hospitalized. These findings have an impact
on current recommendations for refugee screening, provider
and patient education, and appropriate laboratory capacity
to determine malarial species.

Before the twentieth century, much of the Midwest was
endemic for malaria (2). In Minnesota, the last reported
cases of locally acquired malaria most likely occurred in the
1930s (3). Since then, there have been major peaks of
reported malaria diagnosed in Minnesota that have coin-
cided with the return of soldiers from wars or immigration.

The dramatic climb in cases diagnosed and reported to
the MDH in 1997 and 1998 and the increasing proportion of
cases among immigrants correspond with increases in pri-
mary refugees from Liberia. The number of primary refugees
from Liberia climbed from 18 in 1996 to 122 in 1997 and
then to 205 in 1998 (MDH, unpub. data). Minnesota was sec-
ond only to New York in the number of Liberian refugees
resettling in the state in fiscal year 1998 (4).

Clinical laboratory training and availability of tests to
identify Plasmodium at the species level are needed. Species
had not been determined for 20% of cases reported to MDH.
This has an impact on treatment recommendations because
drug resistance and treatment are dependent not only on the
country of acquisition but also the species of Plasmodium.
Diagnosis of malaria is most frequently done by parasite
identification on peripheral blood smears. Many laboratory
diagnosticians may be uncomfortable diagnosing to the spe-
cies level (5). Available polymerase chain reaction methods
can diagnose malaria at the species level but are limited to
reference laboratories (6).

In this study, more than one of every three cases was
hospitalized for 1 to 30 days. This may have an impact finan-
cially and culturally on immigrants and refugees who have
recently arrived in the United States. Many new arrivals
may be uninsured or underinsured and have limited or no
prior exposure to western medicine.

In 1998, we noted that 11 (14%) of 76 cases were asymp-
tomatic; all were foreign-born immigrants, and 10 (91%)
were primary refugees to Minnesota. In Minnesota, initial
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health screening for infectious diseases in primary refugees
includes tuberculosis, sexually transmitted diseases, hepati-
tis B, intestinal parasites, and malaria if the person is symp-
tomatic (7). We propose that all primary refugees from
malaria-endemic areas be screened for malaria whether or
not the person is symptomatic. This would likely prevent
future health problems in refugee populations and reduce
the risk of autochthonous malaria transmission.

National efforts are needed to support refugee and
immigrant health programs that improve access to health
care for these populations. Education for health-care provid-
ers is needed so that they screen immigrants and refugees
appropriately and provide relevant pre-travel advice to those
planning return visits to their country of origin. Also needed
are culturally sensitive materials for refugees and immi-
grants that are written in their primary language. This pre-
sents unique challenges considering that the diversity of
populations resettling in the United States will continue to
change, depending on the location of current political and
social unrest. The public health community needs to consider
these important issues and recommendations as we continue
to monitor the influence of immigration on the changing epi-
demiology of malaria.
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	Yeara
	Location (ref)
	N
	Population
	Trichomonas
	prevalence (%)
	Diagnostic method(s)
	New York (18)
	213
	Incarcerated
	47
	culture
	St. Louis (19)
	143
	HIV clinic
	11
	wet mount
	4 cities (20)
	1,285
	HIV infected and high risk
	11
	wet mount
	New York (23)
	1,404
	Inner city
	20
	not provided
	Baltimore (24)
	279
	STD clinic
	26
	culture
	New York (37)
	677
	HIV and community clinics
	22
	culture
	Southeastern city (21)
	650
	Adolescent health clinics
	3
	culture
	5 cities (27)
	13,816
	Antepartum women
	13
	culture
	New York (22)
	372
	Inner city
	27
	culture
	New York (25)
	1,401
	OB/GYN clinics
	20
	culture
	Baltimore (26)
	3,005
	Cancer screening
	25
	wet mount
	Denver (36)
	5,681b
	STD clinic
	11
	wet mount
	Birmingham (28)
	818
	STD clinic
	21
	wet mount
	San Francisco (29)
	171
	Adolescent clinic
	11
	wet mount/PAPc
	Baltimore (30)
	115
	Pregnant adolescents
	34
	culture
	Seattle (31)
	80
	Juvenile detention
	48
	wet mount
	Providence (32)
	500
	Student health center
	3
	culture
	Storrs (33)
	383
	GYN clinic
	19
	wet mount/PAP
	Oregon (34)
	338
	State school/adolescents
	35
	Gram stain
	Philadelphia (35)
	27,392
	Cancer screening
	16
	PAP
	City (ref)
	Overall Tricho- monas preva- lence (%)
	Tricho- monas prevalence in blacks
	Tricho- monas prevalence in non- blacks
	ORa
	47
	51
	35
	1.6
	11
	28
	9
	3.7
	13
	23
	6
	4.4
	16
	30
	11
	3.6
	27
	population 92% black
	20
	population 83% black
	26
	population 96% black
	20
	population 90% black
	25
	population 100% black
	21
	population 89% black
	3
	population 87% black
	City (ref)
	Trichomonas
	(%)
	Chlamydia
	(%)
	Gonorrhea (%)
	New York (18)
	51
	9
	5
	New York (22)
	27
	7
	2
	New York (23)
	20
	15
	no data
	Baltimore (24)
	26
	21
	14
	New York (37)
	22
	6
	1
	San Francisco (29)
	28
	25
	no data
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	Healthy Nova
	Scotians (%)
	N = 511
	Ambulatory
	pneumonia (%)
	N = 121
	CAP requiring
	hospitalization (%)
	N = 255
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	1.6
	0.7
	0
	0
	0.39
	0.39
	1.6
	0.7
	0.39
	0
	4.3
	0.1
	0
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	1.36
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	1.56
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	1.6
	0.7
	0
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	0.97
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	0.39
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	2.35
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	Symptoms
	LOS
	WBC
	Antibiotics
	Comments
	Antibody
	titer
	Co-
	pathogens
	93
	M
	38.3
	nausea,
	myalgia,
	shortness
	of breath,
	nonproductive
	cough,
	chest pain
	8
	18.2
	erythromycin;
	cefuroxime
	admitted
	from a
	nursing
	home,
	sustained a
	non q wave
	myocardial
	infarction
	IgG
	1:400
	and
	1:400
	None
	87
	F
	39.0
	nonproductive
	cough,
	chills
	11
	8.7
	erythromycin;
	cefuroxime
	IgG 0
	and
	1:100
	None
	54
	M
	38.4
	abdominal
	pain, nonproductive
	cough,
	myalgia,
	chest pain
	17
	2.2
	erythromycin;
	ceftazidime,
	ribavirin
	bone marrow
	transplant;
	required
	intensive
	care unit
	treatment
	IgM 25
	and 0;
	IgG 200
	and
	1:400
	RSV
	63
	M
	36.8
	shortness
	of breath,
	chills
	10
	20.8
	erythromycin,
	cefuroxime
	IgM
	1:200
	and
	1:200
	Strepto-coccus
	pneumoniae



	Absence of High-Level Vancomycin Resistance in Enterococci Isolated from Meat-Processing Facilities
	Peter W. Bodnaruk, Patrick J. Krakar, and R. Bruce Tompkin
	ConAgra Refrigerated Prepared Foods, Downers Grove, Illinois, USA
	1. Robredo B, Singh KV, Baquero F, Murray BE, Torres C. From vanA Enterococccus hirae to vanA Ent...
	2. Edwards DD. Enterococci attract attention of concerned microbiologists. ASM News 2000;66:540-5.
	3. Klein G, Pack A, Reuter G. Antibiotic resistance patterns of enterococci and occurrence of van...
	4. Wegener HC, Aarestrup FM, Jensen LB, Hammerum AM, Bager F. Use of antimicrobial growth promote...
	5. Padiglione A, Grabsch E, Olden D, Hellard M, Sinclair M, Fairley C, et al. Fecal colonization ...
	6. Robredo B, Singh KV, Baquero F, Murray BE, Torres C. Vancomycin-resistant enterococci isolated...
	7. Van Den Braak N, van Belkum A, van Keulen M, Vliegenthart J, Verbrugh HA, Endtz HP. Molecular ...
	8. Knudtson LM, Hartman PA. Antibiotic resistance among enterococcal isolates from environmental ...
	9. Coque TM, Tomayko JF, Ricke SC, Okhyusen PC, Murray BE. Vancomycin-resistant enterococci from ...
	10. Thal LA, Chow JW, Mahayni R, Bonilla H, Perri MB, Donabedian SA, et al. Characterization of a...
	11. Davies R, Roberts TA. Antimicrobial susceptibility on enterococci recovered from commercial s...



	Community-Acquired Acinetobacter radioresistens Bacteremia in an HIV-Positive Patient
	Paolo Visca,*† Andrea Petrucca,‡ Patrizia De Mori,† Anna Festa,† Evangelo Boumis,† Andrea Antinor...
	*Università di Roma Tre, Rome, Italy; †Istituto Nazionale di Malattie Infettive “Lazzaro Spallanz...
	1. Schreckenberger PC, von Graevenitz A. Acinetobacter, Achromobacter, Alcaligenes, Moraxella, Me...
	2. Ibrahim A, Gerner-Smidt P, Liesack W. Phylogenetic relationship of the twenty-one DNA groups o...
	3. Bergogne-Bérézin E, Towner KJ. Acinetobacter spp. as nosocomial pathogens: microbiological, cl...
	4. Forster DH, Daschner FD. Acinetobacter species as nosocomial pathogens. Eur J Clin Microbiol I...
	5. Berlau J, Aucken H, Malnick H, Pitt TL. Distribution of Acinetobacter species on skin of healt...
	6. NNIS System. National nosocomial surveillance (NNIS) system report, data summary from October ...
	7. Seifert H, Strate A, Schulze A, Pulverer G. Bacteremia due to Acinetobacter species other than...
	8. Tilley PAG, Roberts FJ. Bacteremia with Acinetobacter species: risk factors and prognosis in d...
	9. Seifert H, Strate A, Pulverer G. Nosocomial bacteremia due to Acinetobacter baumannii: clinica...
	10. Cisneros JM, Reyes MJ, Pachòn J, Becerril B, Caballero FJ, Garcìa-Garmendìa JL, et al. Bacter...
	11. Bert F, Lambert-Zechovsky N. Sinusitis in mechanically ventilated patients and its role in th...
	12. Goodhart GL, Abrutyn E, Watson R, Root RK, Egert J. Community-acquired Acinetobacter calcoace...
	Helix 6 variable region
	Helix 18 variable region
	GGAAGGUUGCUUCGGUAACUGACCUA
	GCUCUCUUAGUUAAUACCUAAGAUG
	GGGAAGGUAGCUUGCUACCGGACCUA
	CCUACUUUAGUUAAUACCUAGAGAU
	AGAGAGGUAGCUUGCUACUGAUCUUA
	GCUACUUUAGUUAAUACCUAGAGAU
	GGAAGGGUACCUUGCUACCUAACCUA
	GCUACUCUAGUUAAUACCUAGAGAU
	AGAUGAGGUGCUUGCACCUUAUCUUA
	GCUACUGAGACUAAUACUCUUGGAU
	GGUGAUGUAGCUUGCUACAUUACCUA
	GCUACCUAGACUAAUACUCUAGGAU
	GGAGAGGUAGCUUGCUACCUAACCUA
	GCUACUUGGAUUAAUACUCUAGGAU
	GGAGAGGUAGCUUGCUACAUAACCUA
	GCUACCGAGAUUAAUACUCUUGGAU
	GGAAGNGUAGCUUGCUACAUAACCUA
	GCUACCGAGAUUAAUACUCUUGGAU
	GGGAGAUUGCUUCGCUAAUUGACCUA
	GCUCUUUUGGUUAAUACCCAAGAUG
	GGGAGAUUGCUUCGGUAACUGACCUA
	CCUCUCUUGGUUAAUACCCAAGAUG
	AUGAAGGUAGCUUGCUACUGGAUUCA
	GCUACCUAGAUUAAUACUUUAGGAU
	AUGAAAGUAGCUUGCUACUGGAUUCA
	GCUACCUAGAUUAAUACUUUAGGAU
	AUGAAAGUAGCUUGCUACUGGAUUCA
	GCUACCUAGAUUAAUACUUUAGGAU
	GGGAAGGUAGCUUGCUACUGGACCUA
	GCUACUCUAGUUAAUACCUAGGGAU
	GGAAGGGUAGCUUGCUACCUAACCUA
	CCUACCUAGAUUAAUACUCUAGGAU
	GGAUAGGUUGCUUGCACUUGAUGCUA
	GCUUACCUGGUUAAUACCUGGGAUA
	GGAGAGGUAGCUUGCUACUGAUCUUA
	GCUACUUUAGUUAAUACCUAGAGAU
	GNUGAUGGUGCUUGCACUAUCACUUA
	GCUACUUUAGUUAAUACCUAGAGAU
	GGAAGGUUGCUUCGGUAUCUGACCUA
	GCUCUCUUAGUUAAUACCUAAGAUG
	AGUUAUGGUGCUUGCACUAUGACUUA
	GCUCUCUUAGUUAAUACCUAAGAUG
	AGUGAUGGUGCUUGCACUAUCACUUA
	GCUACUAGUACUAAUACUACUGGAU
	AGUGAUGGUGCUUGCACUAUCACUUA
	GCUCUCCUAGUUAAUACCUAGGAUG



	A Cultured Strain of "Helicobacter heilmannii," a Human Gastric Pathogen, Identified as H. bizzoz...
	Katri Jalava,* Stephen L.W. On,† Clare S. Harrington,† Leif P. Andersen,‡ Marja-Liisa Hänninen,* ...
	*Faculty of Veterinary Medicine, University of Helsinki, Finland; †Danish Veterinary Laboratory, ...
	1. Dunn BE, Cohen H, Blaser MJ. Helicobacter pylori. Clin Microbiol Rev 1997;10:720-41.
	2. Dent JC, McNulty CA, Uff JC, Wilkinson SP, Gear MW. Spiral organisms in the gastric antrum [le...
	3. Dieterich C, Wiesel P, Neiger R, Blum A, Corthes y Theulaz I. Presence of multiple "Helicobact...
	4. McNulty CA, Dent JC, Curry A, Uff JS, Ford GA, Gear MW, et al. New spiral bacterium in gastric...
	5. Solnick JV, O'Rourke J, Lee A, Paster BJ, Dewhirst FE, Tompkins LS. An uncultured gastric spir...
	6. Andersen LP, Boye K, Blom J, Holck S, Norgaard A, Elsborg L. Characterization of a culturable ...
	7. Cantet F, Magras C, Marais A, Federighi M, Mégraud F. Helicobacter species colonizing pig stom...
	8. De Groote D, van Doorn LJ, Ducatelle R, Verschuuren A, Haesebrouck A, Quint WGV, et al. 'Candi...
	9. Jalava K, Kaartinen M, Utriainen M, Happonen I, Hanninen M-L. Helicobacter salomonis sp. nov.,...
	10. Jalava K, On SLW, Vandamme PAR, Happonen I, Sukura A, Hanninen M-L. Isolation and identificat...
	11. Stolte M, Wellens E, Bethke B, Ritter M, Eidt H. Helicobacter heilmannii (formerly Gastrospir...
	12. On SLW, Holmes B. Classification and identification of campylobacters, helicobacters and alli...
	13. Pot B, Vandamme P, Kersters K. Analysis of electrophoretic whole-organism protein fingerprint...
	14. Harrington CS, On SLW. Extensive 16S rRNA gene sequence diversity in Campylobacter hyointesti...
	15. On SLW, Holmes B, Sackin MJ. A probability matrix for the identification of campylobacters, h...
	16. Vandamme P, Harrington CS, Jalava K, On SLW. Misidentifying helicobacters: the Helicobacter c...
	17. Meining A, Kroher G, Stolte M. Animal reservoirs in the transmission of Helicobacter heilmann...



	Nontuberculous Mycobacterial Disease Following Hot Tub Exposure
	Ellen J. Mangione,* Gwen Huitt,† Dennis Lenaway,‡ James Beebe,* Ann Bailey,‡ Mary Figoski,§ Micha...
	*Colorado Department of Public Health & Environment, Denver, Colorado, USA; †University of Colora...
	1. Ostroff S, Hutwagner L, Collin S. Mycobacterial species and drug resistance patterns reported ...
	2. O’Brien RH, Geiter LJ, Snider DE. The epidemiology of nontuberculous mycobacterial diseases in...
	3. Griffith DE, Girard WM, Wallace RJ. Clinical features of pulmonary disease caused by rapidly g...
	4. Rosenzweig DY. Pulmonary mycobacterial infections due to Mycobacterium intracellulare-avium co...
	5. Horsburgh CR. Mycobacterium avium complex infection in the acquired immunodeficiency syndrome....
	6. Huang JH, Kao PN, Adi V, Ruoss SJ. Mycobacterium avium- intracellulare pulmonary infections in...
	7. Prince DS, Peterson DD, Steiner RM, Gottlieb JE, Scott R, Israel HL, et al. Infection with Myc...
	8. Collins CH, Grange JM, Yates MD. Mycobacteria in water. J Appl Bacteriol 1984;57:193-211.
	9. Wolinsky E, Rynearson TK. Mycobacteria in soil and their relation to disease-associated strain...
	10. Reznikov M, Leggo JH, Dawson DJ. Investigation by seroagglutination of strains of Mycobacteri...
	11. Gruft H, Falkinham JO, Parker BC. Recent experience in epidemiology of disease by atypical my...
	12. duMoulin GC, Stottmeier KD, Pelletier PA, Tsang AY, Hedley- Whyte J. concentration of Mycobac...
	13. Parker BC, Ford MA, Gruft H, Falkinham JO. Epidemiology of Infection by nontuberculous mycoba...
	14. Wendt SL, George KL, Parker BC, Gruft H, Falkinham JO. Epidemiology of infection of nontuberc...
	15. Pelletier PA, duMoulin GC, Stottmeier KD. Mycobacteria in public water supplies: Comparative ...
	16. Costrini AM, Maher DA, Gross WM, Hawkins JE, Yesner R, D’Esopo M. Clinical and roentgenograph...
	17. Bolan GA, Reingold AL, Carson LA, Silcox VA, Woodley CL, Hayes PS. Infections with Mycobacter...
	18. Lowry PW, Jarvis WR, Oberle AD, Bland LA, Silberman R, Bocchini JA. Mycobacterium chelonae ca...
	19. Lockwood WW, Friedman C, Bus N, Pierson C, Gaynes R. An outbreak of Mycobacterium terrae in c...
	20. Yajko DM, Chin DP, Gonzalez PC, Nassos PS, Hopewill PC, Reingold AL, et al. Mycobacterium avi...
	21. Burns DN, Wallace RJ, Schultz ME, Zhang Y, Zubairi SQ, Pang Y, et al. Nosocomial outbreak of ...
	22. VonReyn CF, Maslow JN, Barber TW, Falkinham JO, Arbeit RD. Persistent colonisation of potable...
	23. Embil J, Warren P, Yakrus M, Stark R, Corne S, Forrest D, et al. Pulmonary illness associated...
	24. Kahana LM, Kay JM, Yakrus MA, Waserman S. Mycobacterium avium complex infection in an immunoc...
	25. Yakrus MA, Reeves MW, Hunter SB. Characterization of isolates of Mycobacterium avium serotype...
	26. Guerrero C, Bernasconi C, Burki D, Bodmer T, Telenti A. A novel insertion sequence from Mycob...
	27. Martyny JW, Rose CS. Nontuberculous mycobacterial bioaerosols from indoor warm water sources ...
	28. Murphy RLH, Mark EJ. Case 6-1996. a 40-year-old man with cough, increasing dyspnea, and bilat...
	29. Schwartzstein RM, Mark EJ. Case 27-2000. A 61-year-old man with rapidly progressing dyspnea. ...
	30. Rose CS, Martyny J, Huitt G, Iseman M. Hot tub associated granulomatous lung disease from myc...
	31. Lynch DA, Rose CS, Way D, King TE Jr. Hypersensitivity pneumonitis: Sensitivity of high-resol...
	Sputum tests
	Pulmonary function tests
	AFBa
	MAC
	FEV1
	FVC
	DLCO/VA
	RV
	initial
	6 mo
	initial
	6 mo
	initial
	6 mo
	initial
	6 mo
	- smear
	+ culture
	1.40 (42%)
	2.47 (75%)
	1.86 (44%)
	3.25 (80%)
	82%
	87%
	179%
	147%
	+ smear
	+ culture
	--
	--
	--
	--
	- smear
	+ culture
	--
	--
	--
	--
	+ smear
	+ culture
	- probe
	1.98 (61%)
	2.63 (76%)
	2.57 (68%)
	3.41 (84%)
	91%
	98%
	226%
	88%
	- smear
	- culture
	--
	--
	--
	--
	--



	Catheter-Related Bacteremia due to Streptomyces in a Patient Receiving Holistic Infusions
	Jeanne Carey, Mary Motyl, David C. Perlman
	Beth Israel Medical Center, New York, New York, USA
	1. Dunne EF, Burman WJ, Wilson MJ. Streptomyces pneumonia in a patient with human immunodeficienc...
	2. Allewelt MC, Hauser SP. NeyTumorin® als “biomodulare® onkotherapie”—behauptungen ohne belege. ...
	3. McNeil MM, Brown JM. The medically important aerobic actinomycetes: epidemiology and microbiol...
	4. Martin GJ, Blazes DL, Mayers DL, Spooner KM. Refractory craniofacial actinomycetoma due to Str...
	5. Arbab M, Hag I, Gadir A, Siddik H. Intraspinal mycetoma: report of two cases. Am J Trop Med Hy...
	6. McNeil MM, Brown JM, Jarvis WR, Ajello L. Comparison of species distribution and antimicrobial...
	7. Bauer BA. Herbal therapy: what a clinician needs to know to counsel patients effectively. Mayo...
	8. Angell M, Kassirer JP. Alternative medicine—the risks of untested and unregulated remedies, ed...
	9. Piscitelli SC, Burstein AH, Chait D, Alfaro RM, Falloon J. Indinavir concentrations and St. Jo...
	10. Ruschitzka F, Meier PJ, Turina M, Luscher TF, Noll G. Acute heart transplant rejection due to...
	11. Galil K, Miller LA, Yakrus MA, Wallace RJ, Mosley DG, England B, et al. Abscesses due to Myco...



	A Multistate Outbreak of Salmonella enterica Serotype Baildon Associated with Domestic Raw Tomatoes
	Kate Cummings,* Elizabeth Barrett,† Janet C. Mohle-Boetani,* John T. Brooks,‡ Jeff Farrar,§ Travi...
	*California Department of Health Services, Berkeley, California, USA; †Virginia Department of Hea...
	1. Beuchat LR. Surface decontamination of fruits and vegetables eaten raw: a review. Geneva: Worl...
	2. Hedberg CW, Angulo FJ, White KE, Langkop CW, Schell WL, Stobierski MG, et al. Outbreaks of sal...
	3. Centers for Disease Control and Prevention. Salmonella surveillance: annual tabulation summary...
	4. Mead PS, Slutsker L, Dietz V, McCaig LF, Bresee JS, Shapiro C, et al. Food-related illness and...
	5. Chalker RB, Blaser MJ. A review of human salmonellosis: III. Magnitude of Salmonella infection...
	6. Zhuang RY, Beuchat LR, Angulo FJ. Fate of Salmonella montevideo on and in raw tomatoes as affe...
	7. Wei CI, Huang TS, Kim JM, Lin WF, Tamplin ML, Bartz JA. Growth and survival of Salmonella mont...
	8. U.S. Food and Drug Administration, U.S. Department of Agriculture, and Centers for Disease Con...
	9. Rushing JW, Angulo FJ, Beuchat LR. Implementation of a HACCP program in a commercial fresh-mar...
	10. Weissinger WR, Chantarapanont W, Beuchat LR. Survival and growth of Salmonella baildon in shr...
	11. Samish Z, Etinger-Tulczynska. Distribution of bacteria within the tissue of healthy tomatoes....
	12. Lin CM, Wei CI. Transfer of Salmonella montevideo onto the interior surfaces of tomatoes by c...
	13. Asplund K, Nurmi E. The growth of salmonellae in tomatoes. Int J Food Microbiol 1991;13:177-82.
	14. Wood OB, Bruhn CM. Position of the American Dietetic Association: food irradiation. J Am Diet...
	15. Monk JD, Beuchat LR, Doyle MP. Irradiation inactivation of food-borne microorganisms. J Food ...
	Cases (#)
	Hospitalizeda (#)
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	Female (%)
	Range of onset datesb
	44
	11
	1
	33
	<1-82
	89
	65
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	13
	4
	1
	47
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	69
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	13
	0
	0
	26
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	92
	69
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	1
	1
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	17-86
	88
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	0
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	0
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	22
	22
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	16
	3
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	Adjusted odds ratio
	95% CI
	p value
	No. (%) patients exposed in single-risk variable analysis
	No. (%) controls exposed in single-risk variable analysis
	5.13
	1.44, 18.26
	0.009
	16 (4.7)
	6 (1.3)
	2.93
	1.22, 7.07
	0.02
	25 (7)
	17 (3.6)
	2.61
	1.24, 5.47
	0.01
	29 (8.9)
	23 (4.9)
	2.45
	1.49, 4.02
	0.0004
	87 (23.6)
	62 (12.9)
	2.23
	1.35, 3.71
	0.002
	100 (27.3)
	53 (11.2)
	2.13
	1.04, 4.35
	0.04
	40 (11.2)
	24 (5.1)
	2.08
	1.17, 3.72
	0.01
	53 (15.8)
	37 (7.9)
	0.66
	0.43, 1.01
	0.06
	240 (68.2)
	351 (74.4)
	0.63
	0.43, 0.95
	0.03
	225 (62.5)
	345 (73.6)
	0.56
	0.38, 0.82
	0.003
	175 (48.9)
	278 (59.1)
	0.43
	0.26, 0.7
	0.0005
	61 (16.9)
	133 (28.5)
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	No. of samples
	Recent infection
	Past infection
	Virus isolation
	90
	16.7 (15/90)
	24.4% (22/90)
	2
	No. of females
	Flocks investigated
	Animals tested
	NAa
	PMR (%)
	CI
	Median age (years)
	IgM isolation
	IgG alone
	Virus isolation
	381
	37
	9.7
	0, 20.7
	1.5
	34.8% (31/89)
	12.4% (11/89)
	6
	471
	223
	47.4
	33.3, 61.4
	3.5
	16.3% (23/141)
	24.8% (34/141)
	5
	286
	59
	20.6
	1.8, 39.4
	7.5
	2.6% (1/39)
	0% (0/39)
	0
	36
	17
	4.6
	0, 9.3
	2.5
	1.5% (1.69)
	33.3% (23/69)
	0
	--
	--
	--
	--
	0% (0/5)
	20.0% (1/5)
	0
	No.
	Abundanceb
	Virus isolation
	8
	1.5
	0
	27
	4.9
	0
	11
	2.0
	0
	1
	0.2
	0
	25
	4.6
	0
	68
	12.5
	0
	4
	0.7
	0
	191
	34.9
	0
	211
	38.6
	0
	546
	100
	0
	524
	0
	78
	0
	1,148
	0
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	Sex, age (yrs)
	Origin
	Countries visited
	Day/ mo of initial visit
	Malaria species
	Parasite density
	Days until hospita l dxa
	Clinical signs & symptoms
	Treatment
	Outcome
	M, 24
	Na
	Pakistan
	1/7
	Pf
	<1%
	0
	Uncomplicated
	Quinine + Doxycycline
	Resolved
	F, 20
	Na
	Na
	3/7
	Pf
	15%
	0
	Uncomplicated
	Mefloquine
	Resolved
	M, 26
	Na
	Na
	3/7
	Pf
	15%
	0
	Uncomplicated
	Mefloquine
	Resolved
	M, 20
	Zhe Jiang
	Laos, Myanmar, Bangladesh, Pakistan, East Africa
	5/7
	Pf
	<1%
	2
	Uncomplicated
	Quinine + Doxycycline
	Resolved
	M, 29
	Souther n China
	Pakistan, Myanmar, Thailand
	5/7
	Pf
	<1%
	1
	Uncomplicated
	Quinine + Doxycycline
	Resolved
	M, 23
	Na
	Vietnam, Cambodia, Kenya
	17/7
	Pf
	20%
	2
	Severe
	Quinine + Doxycycline
	Death
	M, 19
	Zhe Jiang
	Pakistan, Ivory Coast
	19/7
	Pf
	3%
	2
	Severe
	Quinine + antifolics; transfusion
	Resolved
	M, 33
	Na
	Pakistan
	20/7
	Pv
	Nd2
	0
	Nd3
	Chloroquine
	Resolved
	M, 23
	Na
	Na
	20/7
	Pf
	2.5%
	0
	Uncomplicated
	Mefloquine
	Resolved
	F, ?
	Na
	Pakistan
	21/7
	Pf
	20%
	3
	Severe
	Quinine + Doxycycline Exchange transfusion
	Resolved
	M, 26
	Na
	Na
	22/7
	Pf
	<1%
	0
	Uncomplicated
	Quinine
	Self discharge d
	M, 28
	Na
	Tanzania
	22/7
	Pf
	11%
	4
	Severe
	Quinine + Clindamicin
	Resolved
	F, 28
	Na
	Na
	26/7
	Pf + Po
	10%
	3
	Severe
	Quinine + Doxycycline Primaquine
	Resolved
	M, 24
	Zhe Jiang
	Laos, Myanmar, Bangladesh, Pakistan, East Africa
	27/7
	Pf
	<1%
	0
	Uncomplicated
	Quinine + Doxycycline
	Resolved
	M, 25
	Zhe Jiang
	Laos, Myanmar, Bangladesh, Pakistan, East Africa
	28/7
	Pf
	15%
	8
	Severe
	Quinine + Doxycycline Exchange transfusion
	Neurologi c sequelae
	M, 22
	Zhe Jiang
	East Africa
	28/7
	Pf
	<1%
	0
	Uncomplicated
	Quinine
	Resolved
	M, 18
	Na
	Myanmar, Bangladesh, Pakistan, Ivory Coast, France
	2/8
	Pf
	<1%
	1
	Uncomplicated
	Quinine + Doxycycline
	Resolved
	F, 19
	Souther n China
	Kenya
	6/8
	Pf
	1%
	11
	Uncomplicated
	Quinine + Doxycycline
	Resolved
	Sex, age (yrs)
	Origin
	Countries visited
	Day/ mo of initial visit
	Malaria species
	Parasite density
	Days until hospital dxa
	Clinical signs & symptoms
	Treatment
	Outcome
	M, 29
	Na
	Pakistan
	7/8
	Pf
	1%
	0
	Uncomplicated
	Quinine + Doxycycline
	Resolved
	F, 24
	Zhe Jiang
	Ivory Coast
	6/9
	Pf
	17%
	2
	Severe
	Quinine + Doxycycline Exchange transfusion
	Resolved
	M, 29
	Southern China
	Pakistan, Ivory Coast
	11/9
	Pf
	<1%
	0
	Uncomplicated
	Quinine + Doxycycline
	Resolved
	M, 18
	Na
	Cameroon
	15/11
	Pf
	<1%
	0
	Uncomplicated
	Mefloquine
	Resolved
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	Susceptibility
	Clinical features
	Outcome
	Ref
	Autoimmune disease, achlorhydria
	Diarrhea, severe sepsis syndrome
	Survived after intensive therapy
	3
	Neonate
	Diarrhea, afebrile, neutrophilia, uremia
	Died
	4
	None
	Diarrhea, febrile, neutrophilia
	Survived with rehydration and antibiotics
	5
	Chemotherapy
	Meningitis, blood culture negative
	Died
	6
	Neonate
	No diarrhea
	Died
	TR
	None
	Diarrhea transiently bloody, afebrile
	Died
	TR
	None
	Diarrhea, neutrophilia, renal failure secondary to dehydration
	Died of renal failure after 2-3 weeks
	TR
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	Number of positive / sites sampled of each type
	Percent
	Positive (%)
	36/77
	47
	7/27
	26
	9/30
	30
	3/6
	50
	0/7
	0
	6/35
	17
	0/4
	0
	0/2
	0
	0/4
	0
	0/4
	0
	0/4
	0
	1/6
	17
	1/3
	33
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